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(57) Abstract: 

PURPOSE: Provided are a multiplex PCR method and a kit and an 
oligonucleotide for identifying Mycobacteria using the multiplex 
PCR, thereby determining whether a bacterium belongs to 
Mycobacterium sp. or not, and simultaneously detecting 4 kinds 
of Mycobacteria, M. tuberculosis, M.fortuitum, M.flavescens and 
M. avium. CONSTITUTION: The multiplex PCR method comprises: 
preparing a fixed primer by using at least one oligonucleotide of 
SEQ ID N0:1 having common nucelotide sequence of at least two 
target genes to be amplified; preparing specific primers by using 
at least two oligonucleotides of SEQ ID NO:2-6 having specific 
nucleotide sequences of the target genes; and reacting the fixed 
primer and the specific primers in a reactor to amplify at least two target genes. 
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(54) ^Hl^^i PGR ^ ^11- <^l-g-tl: ^'^IS^j-tflel'^l-^^-g- 7lH ^ jl ^^sII^eIh 



^ 'SEj^^^ (multiplex) PGR ^ <^11- <^1-§-«H ^><^lS^l-Bfl5]ol. 4 ^ol^^o] j7 x\4^^ 

^^d^]-<^l^i ^1-^<?1 '^7lAi<i^ 1 711 <^141-51 ^elU^^ell^ElHl: Sel-olD^s ^f^d^H^i ^-^l 

^ci\ <«7lAl«i-i- ^fe 2 ^V^^ #5lal^#?lUElHl- ^ol^l He^-ojnl^ *H , 4^7] ^el-olnli^ ^oja^ 

oHl- ^l-x+Sl -g-71 xliA-l :^aH1 «Jr^^l^ 2 ^ ^lAj-oj f^^^l^lfe 5! 4 ^^^A^ 'SeI^^^ P 

CR ^ ^1-71 'iEl^^^i, PCR WcJ-'S-HlAl ji^ ^el-oHl- tiHsavBllsloi- ^ofl ^f-^lo] <§7lAl<i^ ^fe ^5lS 



(72) 



(74) cflelo] 



l-efliE]H =5^-olD^^ ^ ^i^s] ^E]l-ai^ PCR-g- ^f-g-^m. ^ 1 S)^ PGR =r^-^S 2 ^l^c)-^ 5 

(NTM)^ ^#51-^ dli Jl2|-2^o1^a^£ A]-^^ =r 5<^ltl-. 



£ 1 

PGR, i^Ms^tfle^'^K til^^^i^Hs^Hflelo]-, ^jg, rrs. 

£ 1^ ^ t'gB] ^El#^>i PCR^Hl ^>-g-sl^ ^B^nWefliElH HBl-oiD] o^^i 51 PGR ^^ ^^s] M-Ef 

£ 2^ ^^j-oisw^Eile^oj. ^ofln]- s-oja^^s. ^^11«>^ <g7lAi<io^ HBl-olD] iTSF^l- MYC6# ^>-g-*H PCR^ ^^Itb 

£ 3^ i^MS^^Ellelo]. z| ^f^nfcf s-ojaj c.^ ^^flsf^ ^7lAi<iS] 5^ ^o]^ HBI-oId] MTBIO. F0R12, FLA9 
^ MACS* PCRi: ^^1 tt ^ ^d7l ^^tb Af^, 

£ 4^ ^ ^^15] He^-olD^ ITSF, MTBIO, F0R12. FLA9. MACS ^ MYC61- ^>-§-«rM. ^ 6 f^B^ ul^Sj^ 

(NTM)°11 cfl^H ^E^l-^ii^i PCR^ ^^Itt ^ ^7l«g^t!: ^M, 

£Sb£43] ^7l<^^Al.^4 £^5l-tb^. 



^ ^^"^^ (multiplex) PCR "J-lj, ^ '^ll" -^l-g-^M ^>ol57Hi-Efle^o]- s-o] 2j o] jr Al^^j- 

711 ^El#?3]:^^ PCR-§- ^ ir5lJl^#5lliElH<Hl ^ft ^M^l^ ^}o]3.m]^o}2] ITS( 

internal transcribed spacer) 7l A^ <g oj] A^ jioj-^^ ^ (genus - specific) HB^-o] £|. ^"^l ^ (species - s 

peciflc) Hel-cloil- ol-g-^l-c^ 1 5) PGR^ pfolaa^-Efls^ol- ^^*>I7 ^^^4 yl^«-!l5(NTM) 4 5f^# ^^1 
°11 ^#1- ^ "^^^n^ PGR «ol-'^'Hl ^^€4. 



4<^lSW]-Eflslo]-^ <y^H^l ^"^^ <I1A?1^ ^^*> ^%^§ <?1X]-21 nflid ^^ilTll^AS S^^J: 'I'^l 4<^1S91-E]1 

e^oj-^toj 5 (Mycobacterium tuberculosis)^! ^^^S]^ 3«!°J ^ ^Po^^^]- ^^l^^j-Jl ^i^(Raviglione, 

M. C, D. E. Snider, ^ A. Kochi. Global epidemiology of tuberculosis. Morbidity and mortality of a worldw 
ide epidemicJAMA. 273: 220-226(1995)). Sj^o]]^ aDIS ^^}7} ^^^^] 

v}o]3_^t]]^\c} (NTM: non - tuberculosis mycobacteria) ^f^-^l ^"g^<^l ^7^11 (Barnes. P., 
A. B. Bloch, P. T. Davidson, ^ D. E. Snider, Jr. Tuberculosis in patients with immunodeficiency virus infe 
ction.N. Engl, J. Med, 324: 1644-1650(1991)). <^l-8-S., oHe^- Wl^^ 2^1-^11 ejoj-c 

^>1f-IL 4^«H, ^H^-^-l ^5] ^^l^^t-l $icl-. ^^o]]^ ^^i^l-t o.^ ^1-^ 

^ (genus - specific) ^'^1 (species - specific) PGR ^^'=>] ^^ ^S^M. ^4 .§.^]-ai 

ojeitt a))^ §H^i 5^ 7^^$^ ^711- ^l^t ^ ^fe nM2e,Hfle]<:>>o^ 7ll#-g-^^ 16S rRNA £^ ZL <^7]X]<^o^ 
HliL-t -^^M <^1^<^^1^. 16S rRNA ^^^V7V ^^>ofl nfl-f ^^ajoji^A^ £ c^-ojrAj^ 7^;^] j7 o|c^^ a^^o^] ^ 

^1 t!:^(Stahl, D. A., ^ J. W. Urbance. The division between fast and slow - growing species corresponds t 
o natural relaionships among the mycobacteria. J. Bacteriol. 172: 116- 124(1990); Rogall, T., J. Wolters, 
T. Flohr ^ E. G. Bottger. Towards a phylogeny and definition of species at the molecular level within the 
genus Mycobacterium.Int. J. Syst. Bacteriol. 40: 323 - 30(1990b); Rogall T., T. Flohr, ^ E. G. Bottger. D 
ifferentiation of Mycobacterium species by direct sequencing of amplified DNA.J. Gen. Microbiol. 136(Pt 
9): 1915- 1920(1990a)). ILZM, 16S rRNA -R-^^>^ ""i^ ^ ^5] 9^7]7.^<^ -B-^>^-i: 7}7.]jL JX7] ^^o\] 
7^^^] <^2n ^£5] tb^l^l: 7}7]JL $i^-(Fox, G. E., J. D. Wisotzkey. ^ P. J. Jurtshumk. How close is close 
: 16S rRNA sequence identity may not be sufficient to guarantee species identity.Int. J. Syst. Bacteriol. 
42: 166- 170(1992)). 

Stt, IS6110 'fcl'^y -n-^ 7}- (insertion element) £ TB complex(M. tuberculosis, M. africanum, M. bovis, M. m 
icrotO'^'flAi ^7ME.^ olf- iL^AS. ^ PGR ^}%S\JL ^^4. o] Aj-oj o^z^x}^ 7^X\ ^ 

^ ^zL^o] ^^^^$] ^a!]-7l- q-El-Wh ^rS. ^A^^ ialSl$ic1-(Yuen L. K.. B. G. Ross. K. M. Jackso 

n ^ B. Dwyer. Gharacterization ofMycobacterium tuberculosisstrains from Vietnmese patients by Souther 
n blot hybridizatlon.J. Glin. Microbiol. 31: 1615- 1618(1993)). -^^^l"!- f^^^l?!^ Hel-<iln1^ ^^fl ^tflofl 
MS. ^^W^S\6] $i;^l'?l:(TB-PGR, TB Detection Kit, (^)«Mi^.T^<iK cfltb^^), o]s.o, „|| o. ^;g^oi ^^o^lnj. 
TB ^7]^}^ PCR flSol^-. 

«11«15(NTM)#^1 7^c^ 6^]7} ^7Mjl, ^0^7.^5. <^l^ofl^ ^^^7]7] ^o;t^ Afls.^ 

^^t}7] 4 ^^6^ ^o]^o] ^^7^^si\ ^Mf. 4Ei-vfl^ Afls.^ ^ ^g-'s^] 7m<='] ^im ^^s] 

^ •i-'^al ^itt^l ^el-ololl- A]-g-*H 1 PGR^l $\n2^ ojAj-oj -^^^1-1- ^^^]7i ^31^X1 

PGR D-'^* ^i^«>^ ^<^ii=i-. 

^ "s^'^S] ^^<=>]^^ ^>-§-*M 1 ^5] PGR^l i'MSWl-Efl5l<:.>S] ^<?l;^ll- ^^t}jL 

54 Hl^«l5(NTM)# ^Ajofl ^#*]-7l ^tt ^fl-tb 'iEll-^^i PGR 71^^011 A>^^V ^ 7lS(kit)l- 4^^}^ 

7A^]^. 



TM)# ^Ajofl ^#*l-7l PGR-§- #5l:il^#2llAE]H ^el-olDll. ^cjcf. 



<^H7l- t}^S] -§-71 vfloflA^ J^Ajofl tiV-l-sl-SS. ^ S-^g O.^ ^>C|-. 

R-§- 71 "Hsal-Eflsloi. ^AS. 4 1 21*1-1:1-. 

^J-71 £ cl-s. s.^^ ^^«l-7l ^tb ^ «^^21 PCR-8- H5l-6H^, Ail 121 nHs^tflejoi- ^ ;at-§- ^elju^ 
€5fliHlH, Ai<i 351 ^^5-(M. tuberculosis) ^"t-S- ^5lilTrl-efl-5.^H, Al<i iflJ: 42I Hl^^^oj ni-ol^ 
^^Eflel-g- S^oll-(M. fortuitum) #el jL^t-efliHlH, Al<i 521 wl^^S^i p|.oi^^-Efl2i-g- f-sl-afl^Jii 

(M. flavescens) ^t-§- ^5] Jl^f^f-efl ^e] H, ^ Al<i bIj^ 6^1 Wl^^^^J pHS^tfl2l-g- <^l-Wl^(M. avium) 

^ ^1 ^ ^}<'] 51 01-21 ^ ^o] aj (genus - specific) ^ 7l A-] i]. ^c] ^ (species - specific) <^ 7l A-] <g 

# S^1-«>al 16S rRNA i^l- 23S rRNA ^}<=>]S] ITS(lnteranl transcribed spacer) '^7]^^^ -^-g-^ ^aj AS. Al- 
-g-tt 'iHll-^A, PCR 71^^011 pi.ols«i-Eflelol. 51 ig-i^^ 7ll«^«l-^i:l-. 



^, P><^liiy!-Eflelc,> -n-^l^>2l iL^^^J <^7lAi<g (conserved sequence) 4^ ^1 ^ (polymorphic sequence)^ S. 
^ S«Hl-i 16S rRNA ^1- 23S rRNA aH^I ITS^Ai ^7iA-l<g^ ^ ^<^1 3j (genus - specific) 

H5l-<^H51- nl-^^;^1^5l ^7lAl<i^ 7^^ 5^ ^<^1^ (species -specific) Hel-^Hf - al^^H, ^}^^ ^^^91 ^ 
71 Ail ^^-g-^ 21 (reverse) Hel-^HS. ZL^Mf]ZL, 4 7ll2l Hel-^Hf - cl-S. ^ u 

*V^1 (forward) Hel-^HS. ^^^]^ ^-^^^ 3.7]$] PCR 'itlr^ ^^S.^, ^}<^]3.nn^^} 

^^^}^ ^^1<H1, ^HSMI-Efleloi- ^oflAis ^^^31- wl^s!i5(NTM) 4 ^ ^l-^cf. 



<^11- ^L3l-<^H^ <^11- <^l-§-^ PCR St-S- 'i]:!:^ ^ ^^)-<^lAi ^Tll ^ Iieli ^iS. Si-i-^lr^l H7l7l- cfe 

711 4^ ^ Jl^Jr^l-^Ai^, 6 71121 1 ^21 PCR ^V-%-<i ^aHI ^-§-*H l ^21 PCR ^«SAS 

«Hs^tfl2]<^l- ^^531- wm^5(NTM) 45f^^ ^AHl - ^ 5^711 m. 



^a^J-^^^ §>uf2l 7^#§>^ PCRiTT 1 ^^S] ^^o]u]7} ol-g-sln], 45}Ai 5 ^^21 (target)^ ^^.^S. 

PCR-i: T^^*>7l ^sflA-1^ 5 ^1-, ^ 10 7fl2l ^5^01^7} ^o_i}^ 5 SIS] PCR ^J:^^ ^^^}<^^\ *>J1, ^Hl#?3j>; p 
CR^Hl^iS 'LV-g- # ^ ^^o]^ 75^^ ^H^l-cl-. ^ t'^^>¥^ ^ISI- J13l*>cb^, HHt^H 

^1- #^11 ^ "^^l- a.^'^, 4<='>7> 1 S121 PCRofl ^AHl ^-g-^ wV^S^^ 

OH 7lla^ofl ^^sH ^cf. O. 6 71121 Hel-cHB].^ <^l-§-«U <^11-1- PCR S]:-§-<Hl ^Alofl ^^^}c^ 1 Jl2l PCR 

pHS^l-tfl2]'='l- ^^1<H1, ^«!}53zl. til^*!j5(NTM) 4 Sf^l- ^^^^-^l^l ^ ^7)1 ^ ^<^1 



^ ^Vt^oII PCR-g- ^}<^]^ni]]^o}$] ITS (internal transcribed spacer) ^^Sj <^7lA^<i^ 7]^S. 

«M ^^^J^ ^^m-. PHSW^tflHlol- ^Ajoil ^Sj^o!]- yl^S|5(NTM)^ *H^<H1 ^dt*>7l PGR 

7111^ 6 7flSj ^^o]v^ ^^12^ (species -specific) ie1-<^MS^ ^#£1 ^ ^oja^ (genus - specific) 

-1- ojs HH^olD^s. A^^I^V „fl^ ^S\o]^^ A, G, G, T HH^^l^^Sj 4*1-^11 (dim 

er) <^7lA^<iS] 3 S| ^l^l" «J4 ^^1 ^ <=^^] 7H ^iq:ol ^hVS] , n ofl c pcR «}-§- ^7aoil $|<>] 

(template) DNA '^oK ^el-'^l^^] dNTP^ Mg 2] ^S.. tV-§- ^1^ f-£] i£?i<^l 



^ t^ollA^S^^ol PHSa|-Efl5lol-0^ ^1- (NTM)^ ^Ajoll ^t*>7l ^*>iIH}olD^S 

1 PGR^ ^Ajofl >.^^vo_^^ ^eltb 4 ^^2] -^^xl-^ 1 J^oil ^oj^j.^ 'iEj^ej^ PGR «^>-§-o11^i 
€ ^^^1- ^1:^ ^^tt ^Sfl^i^ -^^^> H7l7> cfHcs. H3l-clD]§ ^l^^H ^ 



^lait> 'iHjtai^: PGR 71^^011 ^t*>£S. 7i|H^^ ^ OLS-^i 1 PCR «J:-§-^ ^Alofl aj^^v >^ j 3^ 
"^^^^ PCR-g- ^31-<^1^ ^ PCR ^1-51 H7l^ cf^sil- ^cf. 



[il 11 









f 4 ^>tS] 371 


Mycobacteria 


ITSF:'^i1 ^512 


MYC6:'^i1«J: 1 




M. tuberculosis 


MTBlOi^il 




139 bp 


M. fortuitum 


F0R12: ^1 4 




206 bp 


M. flavescens 


FLA9: ^1 5 




277 bp 


M. avium 






78 bp 



Sa1-oiD]oicf. ii5lulpM3^Hfl5lo>^o^ ^?^6\] A>^E]^ ^^^]^ ITSF^ 16SRNA^-S-3] i^ai <g 
7lAi^#^^cl-. 



^. 

^Al<i 1; PHS^I-Bfleloi. a§ 5^3] «r<J= ^ 711^ DNA -S-el 

Pl-ol^Hl-Eflelc,l. ■^^^>^f (Korean Collection for Type Culture, KGTG)4 ATGG (American Type 

Culture Collection) DNA# ^#*>7l ^SflA^ir "d^-^^ ^fl S^^^ (I nstaCene matrix, 
Bio-Rad Go.)# ^W}^^. 

1.5 mi ^±1^1 <^A±^^ 200 Ml- 7>*>^cl-. us] ^ A>-g-t 5^1- ji^l (Ogawa n^])^]^] 

-g-Al?! :f 10 i ^<?> ^^^s)J£^ ^IL. cl-A] 100 °C<HlAi 8 -S- f-<a: ^^ie)?!: ^ 10 ^ f-*?]: ^ M^t:^. 
12.000 rpm<HlAi 3 ^ ^'Jl: €^-@-e]«M W^J|# PCR DNAS. 



yj-olS^q-Bflej-f ^Bll5f-^Al^(M. tuberculosis) H37Rv (ATCC 27294) 
^l-<^lS^Hfl5]-g- s:^olf.(M. fortutium) (ATCC 6841) 
^l-<^lS^Hfl5]-g- #5l-nfl^ih(M. flavescence) (ATCC 14474) 
^l-olS^!|Bll5]-g- c>l-ul^(M. avium) (ATCC 25291) 
yj-cl^HVtflH]^ ?>4^1 (M. kansasii) (ATCC 12478) 
nl-ojaHl-Eflel-g- is. til (M. chelonae) (ATCC 35752) 
^]-<^lS^Efl5l^ ^#71-61 (M. szulgai) (ATCC 35799) 
2: PCR-g- ^A""]^ ^ 

cflsflA^^ wJr^^H nHs^i-Efl5l<^> ^ ^J:^ ^el-<^lol5.Ai^, yj-cisw^Efla] 

S. 1^ MYC61- ^^c>\] x^^ A^t}^r^. 

4'^lS«|EflHl<^l- ^ f'i^it ^5^.61 Bls.Ai^^ ^^54 NTMS] ITS ^^$] "^y]^^ 

11 -1: ^TiiiL §M ^el-'^lols.^i ^i-i HlJ: 3S] mtbio. ^i-i aiJ: is] MYC61- ^^^^ 

cf^ 37lS ^H+<^HS^i^, NTM^ ITS ^^5] <g 7) a] <g .|. ^-T^ S. HB^^lt^lS-Ai A-]<g 

4, 5 ^ 6S] F0R12, FLAG. MACS. ^el-^l^lS-Ai^ A-^-g lalJ: is] MYCGl" -f-^i"^ 'S-'S'Hl ^1^*1-^4. 

^ PCR-i: ^Al§l-^c|-. 2i*>, 4^2\ o]$]s\ cf^ ^^^o]] tfl«l|A-j:= pcR 7]^-^ ^J:^ 
^ ^^§1 'a^jAl7l7l 94°C^lAi 5 "i^^B]?}- ^ 94 "C-^lAi 1 ^, 64 °C<HlAi l ^, 72 "C^jAi 1 40 S] 
yJ-S-Al^J ^, 72 "C'HlAi 10 "a^i-eb^c]-. ajr-i- ^ 3 % <^>7>S.^ ^f-l: <^l-g-§M ^d7l<^^^ ^Al^j-^c]-. 

£ 2^ ^l-<^l3^Bfl5]6l- ^d^^J- ^o]^o_^ ^^m^ '^y]^]^^ HBl-^ltH ITSFiZ]- MYCBI- Al-g-^l-ci PCRi: ^Aj^V 
^ ^7l<^^fV A]-^ o_^_ M eil<?l^ 100 bp -Sta}^ S^1<^151, C ifl<y^ ^^^(-B-^J cfl^^), 1 eii<y^ ^l-^lsHi-Efl e] 
-g- ^Bll5^^Al:i(M. tuberculosis) .2 efl<y^ °]-<^l S^Hfl 5] -g- Bfl (m. flavescence) .3 ^11<?1^ ^l-<ilSt!,Hfl a] 
-g- ^>l-«l-f (M. avium) .4 £fl<yi& ^HS^^-^flsl-g- S#<='lf-(M. fortuitum).5 491^ ^}^] 3.^^]]^\% ?>a]-a) (m. kans 
asii).6 efl-y^ x'>6lsHl-Efl5]^ IS. til (M. chelonae) . 1151 jl 7 efl-?!^ ^f^l S^Hfl a] ^ ^#7l-ol (M. szulgai) f - t+Ej- 
\34. '^^HlAi a-^^l. HSl-blBl iTSFi^l- MYC6-i- 4-§-t!: PCR-Hl^l^ 3^1-^11 Bl-^-l- ^1^3# ^!-='l ^^S\^ ^ 
# ^ 



£ 3^ pMS«i-Efl5lo> 7J; 5^P>t1- ^o]^\y]] '^7lAl<go^ ^o] ^ oj ^^o]v^ MTBIO. F0R12. FLA9 

^ MAC51- 4-g-«>^ PCR-i: ^^Itl: ^ ^d7l'^^t> ^f^.^^, p>olS«^Efl5l^ f-wfl = ^SA1^(M. tuberculosis). 
P>ol2«i-tfl5l-g- l-5}Bfl^jl:i(M. flavescence), p|-olS«|Efl5l-g- o>ul-g-(M. avium), H^JL 

fortuituin)^] ^^^]^. 100 bp -^^^ S^lc>l31, C 2^1^]^ f^^^(-5-^^ 1^2:^). 1 ^11^1^ 
P>ol=7«i-Efl5l-g- ^Bfls^SAl^(M. tuberculosis) .2 efl«J^ oMS«]-Efl5l^ €e}wfl4:i(M. flavescence). 3£fl<?l^ 
P>ol=7«i-Efl5]-g- o}ul avium) ,4 i^<^l#(M. fortuitum),5 ^fl^l^ P>c,lS«i-Efl5l^ ^>A> 

^1 (M. kansasii),6 ^91^ PMS^tflej-g- (M. chelonae) ,115] IL 7 2fl<?l^ ^Ms^tflsl-g- :i#7M (m. szu 

IgaOl- i^El-^fltl-. o^7loflA-1 li^, PHS^Bllel-g- ^afl2 tS.Al:fi(M. tuberculosis)^ 1 ^fl^l^^i^d. BS] i^><^l 
2^vtfl5]-g- l-5]-afl^:ii(M. flavescence)^ 2 511^1 ^Hl^i^J:. C5] ^HS^Ell5]-g- oful-g.(M. avium)^ 3 e)ltlofl^i^>. 
Z12] 2. pMS^Ell5]-g- i:^olf.(M. fortuitum)^ 4 ^^o] o^o]v+ ij}^ o^t\, 

^^l-Hl 4: S§ 5^1- <^l-§-^ 'gE^^ai^ PGR A]^ 

^ ixsF, MTBIO, FOR 12, FLA9, MACS ^ MYC61- ^j-g-^M, ^ 6 f^^] til^3fl5(NTM) 

ofl cfl*>o^ ^El#?lj:i PGR 7]^^ PGR iLV-g-l-Sl S^j^ ^tf; 500 mM KCl, 100 mM H5]:i H 

CI(pH 9.0) , 1% S5l ^ X - 100, 2.5 mM dNTP(dATP, dGTP, dTTP. dCTP) , 1.5 mM MgCl 2 . 1 U Taq DNA § 
5]n]5}^l, PGR *^^l(enhancer), ae]Jl z| ^f^o]] ^oj^o] ng^olp]^ 10 pmol. ^f-^^S. -i-«H7l-^ 

30 pmol^i 4-§-*f^i^. S]:^ ^^i"!-^ f'-g:*! ^^^^1^1 7] 94 r^Hl^i 5 <g^l5]?1: ^ 94 ICofl^i 
1 ^. 64 r^l^i 1 ^, 72 r^HlAi 1 40 ^ St-g-^l?! ^. pMh]-^S. 72 TC^Hl^i 10 '^^^\%'^. Si-i- ^ 3 % 

-"E 4fe- iTSF, MTBIO, FORI 2, FLA9, MAC5 ^ MYCGf - 4-§-*>^, ^«j5^6f^5ltil:iSj5 

(NTM)^l tll^H '^EjtSji PGR 7]^^ ^AlfV ^ ^i7l<^^?> 4^ o.^, M sfloj^ 100 bp S^^l , C efl^l^ 

1^3:^). 1 ^MS^Eflel-g- -f-wfl5tS.Al>i(M. tuberculosis) ,2 £fl<?l^ P>ols«|Efl5]^ l-5]-Bll^jl 

^(M. flavescence). 3^11^1^ ^MS^^fflsl-S- <^l-«l-g-(M. avium).4 5)1^1^ Pj-oj^wVE^le^^ S4°1#(M. fortuitum), 
5 p}olsti]-Efl2]^ ^>A].Al(M. kansasii).6 efl^l^ PH2^^tfl5]-g- ^^.x-il (M. chelonae) .^H^ H 7 2^1 

a^Hfle]-g- .^#7H (M. szulgai)!- ^Ef-dl^. <='^7loflAj ^ig, E^joi j vflx] 7 2.^oflA^ pH ^i^lEfl e] o]. ^ofl sfl^§>^ 
f^^ol ilS, l®j$(M. tuberculosis)^ Hl^i nHS^EfleJ-g- #e]-a1l4jl^ (m. flavescence)^ eflol 2oflA-l_ 
P><^l2^Hfl5]# o>al-g.(M. avium)^ efl<y S^Hl^i, I13]JL aHS^Hfl5]-g- 5E^ol#(M. fortuitum)^ A^A 4^1^i 
^^^-l Sib ^ PMS^i-Bll5]-g- ^U>Al (M. kansasii). ^Ma^Bflel-g- lS.vil(M. chelo 

nae), IL^jL pHs^tflB^-g- i#7M (m. szulgai)^ Pl-ol2«l-Efl5]ol. ^ofl Sfli^*!-^ ^^ 7j[^ ^o]^ ^^ 

£ 5b £ 421 ^d7l<^^ A>^.i- ^^tk^ ^ o.^, 1, 3, 5, 7, 9, 10 ^ 11^ PH2^l-tfl3]<^f ^ ^5]-<^lH^(I 
TSF -MYC6)^1 5] ft PGR ^^ -itl-, 2b S^^^fl 5] -g- ^afl 2 tS.Al^(M. tuberculosis) ^<^1^ ^2]-<^lH^(M 
TB10-MYC6)i Bl?} PGR ^^ 4b pMS^tfle]^ €2]-afl>a!i?i(M. flavescence) ^e]-<^l H ^ (FLA9 

-MYC6)<^1 5]?}- PGR ^1-. 6^ S^^^fl 5] "S" <^l-«l-g-(M. avium) ^2]-<^l ^-^CMACS - MYC6)°fl 

PGR ^^ ^>-t, 115] 31 8^ '^M2«]-Bll5]-g- i^olf-(M. fortuitum) ^2l-<^l^'%'-(F0R12 -MYC6)<H1 ^Itt F 

GR ^^ ^^-i: 

£ 4 ^ £ 5iAi ^-ol_ §>4o^ ^Hofl o^e^ ^2]-olnll- ^Ajofl i^V^> Aj-EfloflAit Z]- ^^ofl ^oja] O.^. -S-o] 

^. ^ A S^'Hl i:fl?]: ^2l-<^lHl-^ ^f-S] PGR 2:^4 ^J-H ai7l n||&<Hl 1 PGR «>-g-^l ^A] 

«l-b 7f^eM. 6 7l] ^5]-flt^l- ^Ajofl ol^^l-^ ^ M^VTgo^ 'iEll-ai:^^ PGR 7l'S^l ttfs^ 1 3] 

3] PGR-i: t ^ IX"^. 

^ ^^'g i^ib t!: ^f-^ <?! ^2]-<^l H 1- A] 7] iL _ ^ s-o] a] o] ^h^o] .4 ^ ^o] a] oj ^h^o] 5 f^-i: a1-§- 
«M «l-i43; A]^^ vfloflAi 1 5]51 PGR4 Al^^M <^£l 5f^# ^^«fb ^B|--'gE]l-ai:f;(penta- multiplex) PGR 
71^^ <^11- ^I^-^IS 1^ (di) - . Sel (tri) - . BflM2l-(tetra) - "A^^n^ PGR ^ <^l-qH]- «!A>(he 

xa) - ^E]#a!>, PGR# s^i-«M 2.b ^^5] 'gE^^ai^i PGRS 7f^*H. «1 ^ ■i<H^ ^<^14. 



H^ojDlf- ^ 1 S]S] PCR^«J^^ ^MsaVElls^c} ^ w-f. ^^^rfjl, ^«fl^4 4 ^A] ofl ;g 

Stt, ^ t4€ PGR 71^^^ 2 ^ 5^^<>fl cflsflA^S 1 S\o]] y}^^} 



(57) '^i^-Sl trto| 

^^^^^ 1. 

e^fl^l^. «rl-3i, -^?i^H^^ ^<^1^^J 'S7lA^'i# 7^^2^ <^lAj-5] i:elJi^#efliE]H# ^ola^ iel-olB^^ 

^^l^S. PGR 
^1 1 $iolAi Jl^ ILel-olD]7l- 1 7t^]jL, ^^]^ ^el-olD]7l- 2 ifl^l 6 71)5] oli; ^l-q-oi 5} ^^o_^ Hj.^ 

t ^71 JL^ ^^o]x^^ s].4o| ^oIlAi ^Ajofl .S:-g-*l. = ^ ^ ?J 

^E^i-^^PGR^ nm. 

^os, t}^^ u}c]3,^i]]^c} ^ ^cj.^ o^tt PGR-8- 

^1 3^H1 Si^A^. Ji^ ^el-olol^A^'i ^SL 15] i:elJi^#efliE]H<^lJi, ^ol^ ^e]-oiD]^ A^<g ii5:2vfl;^l 62] 

3]^£ 2 f^^J ^4 ^^l^S. nl.Ols«]-Eflelol. ^ ^cj.^ o^tb PGR-g- 71 E_ 

^it ^J: 12] nl.dls«Hfl5]ol- ^ ^#-§- ^5]ji:^^efliE]=. 
7. 

Ail 32] ^?1|5(M. tuberculosis) ^e) J7:^l-efliE]H. 



^^^^ 8. 

'fl^: 45] Hl^sjj^o] n>olswttW^ S^<^lf-(M. fortuitum) ^f-g- ^e) Jl^^efl^B] =. 
9. 

^S. 55] Hl^^5<y pj-ol^Mj-Eile]^ #2]-ml^i(M. flavescens) ^t-§- ^e] 
10. 

^11 63] Hl^Sj^o] pHS^'-tllBl-g- oM-g-CM. avium) ^t-§- ^e] Jl^^efli^ElH. 

1 




£1^. 5 




<110> KIM, Jeong Joon; SJ HIGHTECH Co., Ltd. 
KIM, Cheol Min 
PARK, Hee Kyung 

<120> MULTIPLEX PCR, KIT AND OLIGONUCLEOTIDE FOR DETECTION AND IDENTIFI 

CATION OF MYCOBACTERIA USING MULTIPLEX PCR 
<130> ppa90809 
<160> 6 

<170> KOPATIN 1.5 
<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detection of Mycobacteria 

<400> 1 

gagagttgga tagtggttgc gagcatcgag 30 

<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detection of Mycobacteria sp. 
<400> 2 



tggatccgac gaagtcgtaa caagg 

<210> 3 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detection of Mycobacterium tuberculosis 

<400> 3 

gagccgggtg catgacaaca aagttggcca 

<210> 4 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for detection of Mycobacterium fortuitum 

<400> 4 

ccgagccgtg aggaaccggt tgcctgtagt 

<210> 5 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detection of Mycobacterium flavescens 

<400> 5 

aaggagcacc atttattgtt cccccgtccc 

<210> 6 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for detection of Mycobacterium avium 

<400> 6 

tgagacaaca ctcggtccat ccgtgtggag 



